2007$10fl15B \mn ITOH INTERNATIONAL PATENT OFFICE NO. 3595 P. 5/13 



(Abstract of Translation) 

(19) Korean Patent Office (KR) 

(12) Patent Application Laid-Open Publication (A) 
Application No. : 1997-0077942 
Application Date: December 30, 1997 
Publication No. : 1999-0057863 
Publication Date: July 15, 1999 

Applicant: Kim Young Hwan of Hyundai Electronics Co. Ltd. 

[Title of the Invention] SEMICONDUCTOR ELEMENT MANUFACTURING 
METHOD FOR PREVENTING CRACKS DUE TO STRESS BETWEEN SILICON OXIDE 
FILM AND SILICON NITRIDE FILM 



[Abstract] 

The present invention relates to a semiconductor element 
manufacturing method capable of preventing a stress caused by 
a difference in thermal expansion coefficient between two 
materials and preventing defects such as cracks at the bonded 
interface of a silicon oxide film and a silicon nitride film. 
Accordingly, the semiconductor element manufacturing method of 
the present invention includes a step of forming a first silicon 
oxide film on a substrate having been subjected to a 
predetermined process; a step of forming a first oxynitride film 
for buffering a stress on the silicon oxide film; a step of 
forming a silicon nitride film on the first oxynitride film; 
a step of forming a second oxynitride film for buffering a stress 
on the silicon nitride film; and a step of forming a second 
silicon oxide film on the second oxynitride film. The first 
and second oxynitride films can be made by either an oxidizing 
or a nitridig step of plasma processing and deposited also by 
plasma chemical vapor deposition. 
[Brief Description of the Drawings] 

[Fig, 1] Fig. 1 is data indicating the occurrence of cracks 
caused by a stress at an interface between a silicon oxide film 
and a silicon nitride film. 

[Figs. 2a to 2d and 3] Figs. 2a to 2d and 3 are diagrams showing 
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semiconductor element manufacturing steps according to an 
embodiment of the present invention. 

Description of numerals for principal parts in the drawings 

21, 28: interlayer oxide film 

22: bit line 

23: mask oxide film 

24: spacer oxide film 

2b, 27: oxynitride film 

26: silicon nitride film 

[Configuration and Operation of the Invention] 
(snip) 

The first method for forming an oxynitride film (25) for 
buffering is to nitride the surface of oxide films (21, 23, and 
24) exposed on a wafer using Na/NHa plasma. With this process, 
the surface of the oxide films (21, 23, and 24} having about 
several tens to several hundreds of angstrom is nitrided. When 
the nitriding degree in the depth direction is measured with 
a measurement device (xps or AES) , the upper side surface has 
the characteristic of a nitride film, and the content of 
nitrogen in an oxide film gradually reduces toward the depth 
direction. In other words, the surface of the oxide film 
nitrided with N2/NH3 plasma processing has thermal expansion 
coefficient similar to that of a LPCVD nitride film deposited 
thereon. Therefore, even if it has a barrier silicon nitride 
film directly deposited thereon, the occurrence of cracks 
caused by a stress is prevented. 

The steps of N 2 /NH 3 plasma processing are carried out by 
general PECVD apparatuses (of a capacitive-coupled type or an 
inducti ve- coupled type) or HDP CVD (High Density plasma CVD) 
apparatuses, and the step processing conditions by the PECVD 
apparatuses are as follows. In other words, the nitriding 
processing is carried out under the conditions where an NH3 flow 
rate is between 0 and 3000 seem, an N2 flow rate is between 0 
and 10000 seem, an inert-gas flow rate is between 0 and 10000 
seem, a reaction chamber pressure is between 0.01 and 100 Torr, 
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a high-frequency electricity is between 1 and 3000 W, a 
substrate temperature is between 100 and SOO^C, and a distance 
between an upper-end electrode and a lower-end electrode is 
between 100 and 1000 mils. In the processing, N2, NH 3 or the 
like is preferably used for a nitrogen source as reaction gas 
singly or they are used in a mixed state, and according to the 
circumstances/ inert gases such as Ar, Ne, He, or Xe are mixed 
together. If N 2 is 2000 seem, NH 3 is 200 seem, the reaction 
chamber pressure is 2.0 Torr, RF power {13.56 MHz) is between 

200 and 1000 w, the substrate temperature is 480°C, and the 
distance between both electrodes is 500 mils, the thickness of 
a thin film (calculated using a nitride film) is uniformly 
processed at about 30 to 100 angstrom. 

[What is claimed is] 
[Claim 1] 

A semiconductor element manufacturing method is 
disclosed that includes a step of forming a first silicon oxide 
film on a substrate having been subjected to a predetermined 
process; a step of forming a first oxynitride film for buffering 
a stress on the silicon oxide film; a step of forming a second 
oxynitride film for buffering a stress on the silicon nitride 
film; a step of forming a silicon nitride film on the first 
oxynitride film; and a step of forming a second silicon oxide 
film on the second oxynitride film. The first and second 
oxynitride films can be made by either an oxidizing or a nitridig 
step of plasma processing and deposited also by plasma chemical 
vapor deposition. 
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